Aging alters somatomedin-C-dexamethasone synergism in the stimulation of deoxyribonucleic acid synthesis and replication of cultured human fibroblasts.
The effects of dexamethasone on somatomedin-C (SM-C) stimulation of [3H]thymidine incorporation and cell replication were studied in early passage fibroblasts from normal donors, aged 7-24 yr (young) and 85-96 yr (old), and one patient with progeria. Preincubation of cells from young donors with dexamethasone dramatically enhanced SM-C stimulation of [3H]thymidine incorporation [e.g. 19- vs. 3-fold in serum-free medium; 66- vs. 14-fold in 0.25% human hypopituitary serum (HHS)], with no alteration in the timing of peak thymidine incorporation. In contrast, preincubation of cells from old and progeric donors with dexamethasone resulted in a 6- to 12-hr lengthening of the prereplicative period and, generally, little or no synergism with SM-C. Cells from old and progeric donors had a normal replicative response to SM-C with or without 0.25% HHS. In cells from young donors, dexamethasone enhanced the SM-C-stimulated increase in cell number 32-49% in serum-free medium and 70-189% in 0.25% HHS. In comparison, dexamethasone had no potentiating effect on SM-C stimulation of multiplication of cells from old and progeric donors. These data indicate that dexamethasone and SM-C are synergistic in stimulating DNA synthesis and replication of fibroblasts from young donors, but that this synergism is impaired in cells from aged and progeric donors.